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Influence of hyperuricemia on long-term renal allograft
function after renal transplantation*
Is it a factor of chronic renal allograft dysfunction?

Zou Gui-mian*, Sui Wei-guo', Yan Qiang*, Che Wen-ti*, Chen Huai-zhou®, Zou He-qun?

Abstract

BACKGROUND: A large number of researches have confirmed that hypertension, vascular nephrosclerosis and chronic
systemic inflammatorome were the importance factors of chronic allograft dysfunction. Hyperuricemia is associated with
primary hypertension and vascular nephrosclerosis, and can result in chronic systemic inflammatorome, but it was uncertain
whether post-transplantation hyperuricemia and its lesion influence the long term graft function.

OBJECTIVE: To investigate the prevalence of hyperuricemia in renal transplant recipients (RTRs) before and after
transplantation and the influence of hyperuricemia on long term graft function.

METHODS: A total of 216 renal transplant recipients [146 males with the mean age of (40.98+11.09) years and 70 females
with mean age of (40.01+11.62) years] with normal renal function after transplantation were selected from PLA Center of
Kidney Transplantation and Dialysis, the 181 Hospital of Chinese PLA. In order to compare the influence of different
hyperuricemia status on the long term graft function, the patients were divided into 4 groups according their pre-transplant

baseline and post-transplant serum uric acid (SUA) levels, SUA normal group, pre-transplant high SUA group, post-transplant

high SUA group and both pre-transplant and post-transplant high SUA group. The patients were also divided into 3 groups
according to their post-transplantation SUA level to study the influence of SUA on the long term graft function, normal SUA

group, hyperuricemia (SUA < 500 pmol/L) group and hyperuricemia (SUA > 500 pmol/L) group. Effects of hyperuricemia and

SUA levels pre- and post-transplantation on long term graft function were observed.

RESULTS AND CONCLUSION: Hyperuricemia existed in 34.2% male RTRs and 37.7% females before transplantation, while
it existed in 36.2% male RTRs and 42.4% females at the first month post-transplantation when they had normal Scr levels. The

incidence rate of post-transplant hyperuricemia in female RTRs was significantly higher than male RTRs (P < 0.05). The
average post-transplantation SUA levels in both male and female RTRs were significantly higher than those before

transplantation (P < 0.01). At follow-up end, the pre-transplantation SUA levels did not significantly influence on the long term

graft function (P > 0.05), meanwhile the RTRs with continuous post-transplant hyperuricimia had poorer long term graft
function than those with normal post-transplantation SUA levels. It is indicated that hyperuricemia is more common in
post-transplantation recipients, especially in female RTRs, when compared to pre-transplantation, and post-transplantation
hyperuricemia often existed in renal transplant recipients with normal graft function. Furthermore it is suggested that

post-transplantation hyperuricimia, but not pre-transplantation hyperuricemia, could also act as a factor inducing chronic renal

allograft dysfunction.

INTRODUCTION

SUBJECT AND METHODS

Hyperuricemia is a common complication in renal
transplant recipients (RTRs). It has been considered
that soluble uric acid is an inactive substance, in
physiology, and mild or moderate hyperuricemia
without gout has not pathogenic effects™. Recently it
was reported that hyperuricemia is associated with
systemic hypertension and may cause the pathologic
rebuild of vessels, and chronic systemic inflammatory
responsel??. It was also reported that hyperuricemia
might induce hypertrophy/hypertension, afferent
arteriolar sclerosis, and accelerating the development
of chronic kidney disease (CKD)™. However, there is
much debate about whether hyperuricemia after renal
transplantatation and its extent influence on long term
graft function®*®. In this study, 216 RTRs were
followed up to investigate the influence of incidence
and extent of hyperuricemia in RTRs before and after
renal transplantation on long term graft function
(eGFR).
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Design
Retrospectively clinical observation and grouping
contrast study.

Time and setting

This study was performed at PLA Center of Kidney
Transplantation and Dialysis, the 181 Hospital of
Chinese PLA from January 2003 to December 2005.

Subjects

A total of 216 RTRs, 146 males (67.6%) with a mean
age of (40.98+11.09) years and 70 females (32.4%)
with a mean age of (40.01+11.62) years, which
received renal allografts in our transplant center from
January 2003 to December 2005 and had normal or
recovered allograft function (SCr < 130 ymol/L more
than one month). The patients who lost to follow-up,
with abnormal graft function and with primary disease
of diabetes or hyperuricemia were excluded.
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Hyperuricemia was diagnosed with an increased serum uric
acid (SUA) more than 420 ymol/L in males and 380 pymol/L in
females. The renal allograft function was determined using SCr
level. The average serum uric acid value of each RTRs, during
their long term follow-up, was calculated. The patients were
treated with Cyclosporin + Mizoribine
(5-Hydroxy-1-beta-D-ribofuranosyl-1H-imidazole-4-carboxamid
e) + Prednisone. The mean SUA level at each time point during
follow-up was calculated. The patients were followed-up in
schedule made before they were discharged: followed up at
half-month, one-month, two-month, three-month and six-month
intervals respectively, in the patients within 3 months, 3-6
months, 6-12 months, 12-24 months and over 24 months after
transplantation. There were 34, 42 and 140 patients been
followed-up for one year, 2 years and over 3 years respectively.
In order to evaluate the influence of SUA, increased before or
after renal transplantation, on long term graft function, all 216
recipients were divided into four groups: group A (n=84) with
normal pre- and post-transplant SUA levels, group B (n=45)
with pre-transplant hyperuricemia but normal post-transplant
SUA levels, group C (n=58) with normal pre-transplant SUA
levels but post-transplant hyperuricemia, and group D (n=29)
with both pre- and post-transplant hyperuricemia.

In order to compare the influences of post-transplant SUA levels
increased to different degrees on long term graft function, all the
recipients were divided into three groups: group 1 (n=129) with
normal post-transplant SUA levels, group 2 (n=46) with
post-transplant hyperuricemia at a level < 500 ymol/L, and
group 3 (n=41) with post-transplant hyperuricemia at a level >
500 pmol/L.

Main outcome measures
SUA level, Scr level and eGFR.

Statistical analysis

The data were expressed as Mean + SD unless indicated
otherwise. SPSS 10.0 (SPSS Inc., Chicago, IL, USA) software
was used. Univariate analysis was used for groups’ variables
and Chi-square test was used for comparison of frequencies of
hyperuricemia. P value of < 0.05 was considered significant.

RESULTS

Quantitative analysis of the participants

There were 342 patients received renal transplantation in our
transplant center during the three years. A total of 216 patients
with normal graft function after transplantation and without
diabetes or primary hyperuricemia were included, 34 patients
underwent a follow-up for 1 year, 42 for 2 years, and 140 for 3
years.

Incidence of hyperuricemia in RTRs before and after
transplantation

Hyperuricemia existed in 34.2% male RTRs and 37.7% females
before transplantation, while existed in 36.2% male RTRs and
42.4% female at the first month after renal transplantation when
they had normal serum creatinine levels (SCr). The incidence
rates were not significantly different between pre-transplant and
post-transplant hyperuricimia in either male or female RTRs
(P>0.05, Figure 1).
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Figure 1 Incidence of hyperuricemia in renal transplant
recipients before and after transplantation

The incidence rate of post-transplant hyperuricemia in female
RTRs was significant higher than male RTRs (P < 0.05), but the
average post-transplant SUA levels in male RTRs were slightly
than females (P > 0.05). The average post-transplantation SUA
levels in either male or female RTRs were significantly higher
than those before transplantation (P < 0.01, Figure 2).

500

a a

450
o 400
° -
o
= @ pre-TX
S 250 | Post-TX
@ 200 |
g 150 r
% 100

50 |

O 1

Male Female
P < 0.01, vs. pre-tx
pre-TX: before transplantation; post-TX: after transplantation

Figure 2 Average serum uric acid (SUA) level in renal
transplant recipients before and after

The average SCr levels of male and female RTRs before and
after transplantation were shown in Figure 3.
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Figure 3 Average serum creatinine (SCr) level in renal
transplant recipients before and after
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Influence of pre- and post-transplant hyperuricemia on
long term graft function (Table 1)

Table 1 Influence of hyperuricemia pre- and
post-transplantation on long term graft function
(eGFR) (x£s, mL/min)

Group n 1-mon eGFR 12-mon eGFR 24-mon eGFR 36-mon eGFR

A 84 58.81+26.65 59.33+26.73 52.63+23.72 46.59+23.21
B 45 60.91+32.44 55.80+24.90 49.92+21.73 43.95+22.59
C 58 63.21+33.95 44.36+19.67™ 37.38+16.60° 29.99+13.05™
D 29 59.41+26.77 35.20+14.44% 30.45+12.67° 19.48+7.25°

Group A: patients with normal pre- and post-transplant serum uric
acid (SUA) levels; Group B: patients with pre-transplant
hyperuricemia but normal post-transplant SUA levels; Group C:
patients with normal pre-transplant SUA levels but post-transplant
hyperuricemia; Group D: patients with both pre- and post-transplant
hyperuricemia; *P < 0.01, °P < 0.05, vs. group A; °P < 0.01, °P < 0.05,
vs. group B

At the end of 3 years follow up, the eGFR of group A with
normal pre- and post-transplant SUA levels was not significantly
different from group B with pre-transplant hyperuricemia but
normal post-transplant SUA, and was significantly higher than
group C with normal pre-transplant SUA levels but
post-transplant hyperuricemia and group D with both pre- and
post-transplant hyperuricemia (P < 0.05 and P < 0.01
respectively).

At the end of 3 years follow up, the eGFR of group C with
normal pre-transplant SUA levels but post-transplant
hyperuricemia was significant lower when compared to group B
with pre-transplant hyperuricemia but normal post-transplant
SUA (P < 0.05).

At the end of 3 years follow up, the eGFR of group D with both
pre- and post-transplant hyperuricemia was significantly lower,
compared to group B with pre-transplant hyperuricemia but
normal post-transplant SUA (P < 0.01), but not significantly
lower when compared to group C with normal pre-transplant
SUA levels but post-transplant hyperuricemia (P > 0.05).
Influence of SUA levels on long term graft function (Table 2)

Table 2 Influence of serum uric acid (SUA) levels on long
term graft function (eGFR) (xzs, mL/min)

Group n 1-mon eGFR 12-mon eGFR 24-mon eGFR  36-mon eGFR

1 129 64.03£31.87 61.10+28.49 52.87+24.27 46.71+21.13
2 46 61.10+32.63 43.51+17.37° 38.27+16.32.53*30.36+11.51°
3 41 59.89+30.63 24.22+11.14* 19.88+8.63* 16.46+6.25%

Group 1: patients with normal post-transplant SUA levels; Group 2:
patients with post-transplant hyperuricemia at a level < 500 pmol/L;
Group 3: patients with post-transplant hyperuricemia at a level

> 500 pmol/L; P < 0.01, °P < 0.05, vs. group 1; °P < 0.01, vs. group 2

The baseline renal allograft function (eGFR one month after
transplantation) was not significantly different in all groups. At
the end of 3 years follow up, the average eGFR in group 3 with
post-transplant hyperuricemia at a level > 500 ymol/L was
significantly lower than either group 2 with post-transplant
hyperuricemia at a level < 500 ymol/L or group 1 with normal
post-transplant SUA level (P < 0.01). The average eGFR in
group 2 with post-transplant hyperuricemia at a level <

500 pmol/L was significantly lower than group 1 with normal
post-transplant SUA levels (P < 0.05).
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DISCUSSION

Although many new immunodepressants have been
continuously emerging, and renal transplant technique has
been progressed much more than before, the long term
outcome of RTRs was still not optimistic. Both immune and
no-immune factors influence on the long term outcome of the
RTRs!". This study showed that there was a high incidence of
hyperuricemia in despite of the RTRs with normal graft function.
The incidence rate of hyperuricemia in female RTRs was higher
than male RTRs. Meanwhile by long term follow-up, the study
also shown that SCr level is significantly higher in RTRs with
persistent post-transplant hyperuricemia, than those with a
normal level of post-transplant SUA. Furthermore it is
suggested that post-transplant hyperuricimia, but not
pre-transplant hyperuricemia, would be a factor inducing
chronic renal allograft dysfunction. Min et al® reported that
early-onset moderate-to-severe hyperuricaemia was found to
be a significant risk factor for chronic allograft nephropathy and
a poorer graft survival. Even after control of the baseline graft
function, hyperuricaemia was also found to be a marker of
long-term graft dysfunction and failure. The impact of
moderate-to-severe hyperuricaemia on renal transplant survival
was dependent on the duration of exposure.

The fact is well known that post-transplantation hyperuricemia
is closely associated with insufficient renal function®®. The RTRs
with abnormal graft function were excluded in our study just as
in our study, so their high level of SUA obviously not due to poor
graft function. Furthermore analyses of the clinical data of the
recipients transplanted in our center shown that the main
primary diseases causing their chronic renal failure before the
transplantation were glomerulonephritis (60.6%),
tubulointerstitial nephropathies (24.2%),
hypertension-associated renal disease (6.9%) and diabetic
nephropathy (5.6%), but only 2.7% of them with primary
hyperuricemia. It demonstrated that the main cause of
post-transplant hyperuricemia of RTRs in was not primary
hyperuricemia. According to literature, therapies with
immunosuppressive agents including cyclosporine!®,
mizoribine” and glucocorticoids many cause post-transplant
hyperuricemia. Additional risk factors include diuretic therapy,
male RTRs, elder RTRs, graft dysfunction and obesity ® **!. Diet
may be one of the important factors inducing post-transplant
hyperuricemia. Improvement of internal environment of RTRs
improves their appetite after transplantation, and improved
appetite and the ignoring of diet restriction often result in the
increasing of SUA. The patients in our study were treated
mainly on cyclosporine, mizoribine and different dosage of
glucocorticoids.

It had been reported that gout in renal allograft recipients was
associated to the pretransplant hyperuricemic status!*?. But
some of RTRs in our study with normal SUA before
transplantation developed hyperuricemia after transplantation.
Adequate dialysis before transplantation can keep a lower
prevalence of hyperuricemian than after transplantation. 184 of
the 216 patients were dialyzed 12 hours a week and only 32 of
the 216 patients were dialyzed 8 hours a week. Cohen et al*®
reported that the incidence of gout in patients with ESRD may
be similar to that of general medical populations, with a 5%
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incidence of gout after 1 year on dialysis and 15.4% incidence
after 5 years, the incidence of gout in the predialysis patients or
RTRs was higher than that in maintenance dialysis patients.

As we have known, the incidence of primary hyperuricemia is
more common in males than in females. Research from China
reported that hyperuricemia was significantly more prevalent in
men than in women (32.1% vs. 21.8%)™. But our data showed
that the incidence rate of post-transplant hyperuricemia was
higher in female RTRs than that in male RTRs, due to the
different diagnosis standard. But the average SUA level was
lower in female RTRs, compared to male RTRs, which is to say,
hyperuricemia in female RTRs was not more serious than male
RTRs.

Previously it was considered that soluble uric acid was an
inactive substance in physiology and mild or moderate
hyperuricemia without gout was not a pathopoiesis factor of
chronic kidney disease as well as other important disorders!.
Now our results showed that the eGFR in RTRs with mildly
elevated SUA levels (< 500 pmol/L) was significantly lower than
RTRs with normal average SUA levels at the end of 36 months
follow-up. It is suggested that continuous elevation of
post-transplant SUA levels may damage long-term graft
function. Recent clinical and epidemiological studies have
found that hyperuricemian could induce pathological restructure
of vessels and vascular nephrosclerosis, and was associated
with the mortality and development of hypertension!*>¢,
cardiovascular diseases and chronic renal diseases® **#., |t
has been reported recently that soluble uric acid has important
biologic roles such as pro-inflammatory and proliferative effects
on vascular smooth muscle cells, induction of the dysfunction of
endothelial cells in rats™, and hyperuricemia may induce
systemic inflammatorome and generation of oxidative stress™*”.
In the other hand, there are vast evidences proving that
hypertension, vascular nephrosclerosis, and systemic
inflammatorome are important factors inducing chronic graft
dysfunction?®. Uric acid can elevate the immune response®Y,
by stimulating dendritic cell maturation and enhancing T-cell
responses to foreign antigens??. These research results may
explain the discovery in the study.

Associations between SUA levels and metabolic syndrome (MS)
have been reported, that men with high SUA concentrations
had a 1.60-fold increase in risk of MS as compared with those
who had low SUA concentrations. Among women, the risk of
MetS was at least 2-fold higher for high SUA concentrations?®.
Many authors suggested that hyperuricemia is a composite of
MS+2 our transplant team had found that insulin resistance
and MS after renal transplantation also played an important role
on long term allograft outcome®®. Hyperuricemia may be a risk
factor of insulin resistancel”),

Several reasons made these patients SUA level elevated for a
long time and exactly because the long time high levels of SUA
deteriorated their graft function®®. Due to considerate of the
adverse effect of allopurinol or asymptomatic hyperuricemia
can be ignored®®. Allopurinol was not used in these patients
except SUA was extremely high. In patients with primary
hyperlipidemia, atorvastatin but not simvastatin, has been
shown to be able to reduce SUA concentrations’®®, while
patients with postoperative hyperlipidemia in the study were
treated with simvastatin but not atorvastatin. Another measure
to abate the affection of hyperuricemia was using an
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angiotensin |l receptor antagonist, Losartan, which has been
reported to have a uricosuric effect®” and it was rarely used in
our patients too. This condition may explain why the long term
graft function of our patients was affected more by
post-transplantation hyperuricemia than in other researches.
The results of the study also suggested that effective prevention
and treatment of hyperuricemia in RTRs would be important in
protection of graft function, and also reduce all-cause mortality
and cardiovascular mortality in patients with CKD!® %%,

REFERENCES

[1]  Becker MA, Jolly M. Hyperuricemia and associated diseases.
Rheum Dis Clin North Am. 2006;32(2):275-293.

[2] Nakagawa T, Mazzali M, Kang DH, et al. Uric acid-a uremic
toxin? Blood Purif. 2006;24(1):67-70.

[3] Abbott KC, Kimmel PL, Dharnidharka V, et al. New-onset gout
after kidney transplantation: incidence, risk factors and
implications. Transplantation. 2005;80(10):1383-1391.

[4]  Chonchol M, Shlipak MG, Katz R, et al. Relationship of uric acid
with progression of kidney disease. Am J Kidney Dis.
2007;50(2):239-247.

[5] Min SI, Yun 13, Kang JM, et al. Moderate-to-severe early-onset
hyperuricaemia: a prognostic marker of long-term kidney
transplant outcome. Nephrol Dial Transplant. 2009;24(8):
2584-2590.

[6] Akgul A, Bilgic A, Ibis A, et al. Is uric acid a predictive factor for
graft dysfunction in renal transplant recipients? Transplant Proc.
2007;39(4):1023-1026.

[7]  Collins AJ, Foley R, Herzog C, et al. Excerpts from the United
States Renal Data System 2007 annual data report. Am J
Kidney Dis. 2008;51(1 Suppl 1):S1-320.

[8] Stamp L, HaL, Searle M, et al. Gout in renal transplant
recipients. Nephrology (Carlton). 2006;11(4):367-371.

[9] Akalin E, Ganeshan SV, Winston J, et al. Hyperuricemia is
associated with the development of the composite outcomes of
new cardiovascular events and chronic allograft nephropathy.
Transplantation. 2008;86(5):652-658.

[10] Stypinski D, Obaidi M, Combs M, et al. Safety, tolerability and
pharmacokinetics of higher-dose mizoribine in healthy male
volunteers. Br J Clin Pharmacol. 2007;63(4):459-468.

[11] Stamp L, Searle M, O'Donnell J, et al. Gout in solid organ
transplantation: a challenging clinical problem. Drugs.
2005;65(18):2593-2611.

[12] Hernandez-Molina G, Cachafeiro-Vilar A, Villa AR, et al. Gout in
renal allograft recipients according to the pretransplant
hyperuricemic status. Transplantation. 2008;86(11):1543-1547.

[13] Cohen SD, Kimmel PL, Neff R, et al. Association of incident gout
and mortality in dialysis patients. J Am Soc Nephrol. 2008;
19(11):2204-2210.

[14] Nan H, Qiao Q, Dong Y, et al. The prevalence of hyperuricemia
in a population of the coastal city of Qingdao, China. J
Rheumatol. 2006;33(7):1346-1350.

[15] Mellen PB, Bleyer AJ, Erlinger TP, et al. Serum uric acid predicts
incident hypertension in a biethnic cohort: the atherosclerosis
risk in communities study. Hypertension. 2006;48(6):
1037-1042.

[16] Feig DI, Johnson RJ. Hyperuricemia in childhood primary
hypertension. Hypertension. 2003;42(3):247-252.

[17] Corry DB, Tuck ML. Uric acid and the vasculature. Curr
Hypertens Rep. 2006;8(2):116-119.

[18] Zou H. Tubulointerstitial Nephropathy. 1st ed. Xi‘an: The Fourth
Millitary Medical University Publishing Company. 2006;
159-167.

[19] Sanchez-Lozada LG, Nakagawa T, Kang DH, et al. Hormonal
and cytokine effects of uric acid. Curr Opin Nephrol Hypertens.
2006;15(1):30-33.

[20] Song E, Zou H, Yao Y, et al. Early application of Met-RANTES
ameliorates chronic allograft nephropathy. Kidney Int. 2002;
61(2):676-685.

[21] Gersch MS, Johnson RJ. Uric acid and the immune response.
Nephrol Dial Transplant. 2006;21(11):3046-3047.

[22] Hu DE, Moore AM, Thomsen LL, et al. Uric acid promotes tumor
immune rejection. Cancer Res. 2004;64(15):5059-5062.

[23] Sui X, Church TS, Meriwether RA, et al. Uric acid and the
development of metabolic syndrome in women and men.
Metabolism. 2008;57(6):845-852.

[24] Kawamoto R, Tomita H, Oka Y, et al. Relationship between
serum uric acid concentration, metabolic syndrome and carotid
atherosclerosis. Intern Med. 2006;45(9):605-614.

[25] Puig JG, Martinez MA. Hyperuricemia, gout and the metabolic
syndrome. Curr Opin Rheumatol. 2008;20(2):187-191.

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



Zou GM, et al. Influence of hyperuricemia on long-term renal allograft function after renal transplantation... @ngWWW-CRTER-OTQ

[26] Sui W, Zou H, Zou G, et al. Clinical study of the risk factors of [30] KaT, Inokuchi T, Tsutsumi Z, et al. Effects of a

insulin resistance and metabolic syndrome after kidney fenofibrate/losartan combination on the plasma concentration

transplantation. Transpl Immunol. 2008;20(1-2):95-98. and urinary excretion of purine bases. Int J Clin Pharmacol Ther.
[27] Chen LK, Lin MH, Lai HY, et al. Uric acid: a surrogate of insulin 2006; 44(1):22-26.

resistance in older women. Maturitas. 2008;59(1):55-61. [31] Madero M, Sarnak MJ, Wang X, et al. Uric acid and long-term
[28] Neogi T. Asymptomatic hyperuricemia: perhaps not so benign? outcomes in CKD. Am J Kidney Dis. 2009;53(5):796-803.

J Rheumatol. 2008;35(5):734-737.

[29] Milionis HJ, Kakafika Al, Tsouli SG, et al. Effects of statin
treatment on uric acid homeostasis in patients with primary
hyperlipidemia. Am Heart J. 2004;148(4):635-640.

SRS KRERMESBESHITHTIGE: SERUEBESHEZRMERG? »

ARG BEAEIE Y, B R ZE SR L R L AR 2 AR S A ERAE BB EEAS T T, S Bk AS RAKT  541002;
2Y LW KFMBFELER, JSAABHAET  519000)

SR, B, 1967 A, JTEPEEAERE
TMTA, Rk, @7 EARFEELGLE,
B TAEEIF, EZAFILM TR R R E
MU B 5 6, FAR B IR0 & o) R B AL B by
BT
MR SRR, BUR, EEEF, P
XFWEFALER, | K E#ET 519000
HE
B8 KRS S MIE ST s o 18
TEAK, 12 P 4 B A S I A A B 4 P A 1 2
TR E B N . R PR R I 5 B % e it R
R P B AL A 5%, I FLRT 5 e 4 5 R
Jij%z%%MF%R@mrﬁﬁﬂm%
TR 2 75 0 B A W 38 31 o e A S i e 2
B *@Aamfﬁ”xmﬂwjié.%ﬁ%mlﬁ
Joe LA AR T B o) A S 39 Ty R P R T
FiE PRI S — )\ — B B A B R A
5ENTIR T o0 RS D Be M IE
B o216 ., HME 146 B, R
(40.98+11.09) ¥ ; Z ¥k 70 #, 4F#
(40.01%11.62) % . A LLEH K1 AT JG i IR R

MILAE X AL 38 3 ) e 1 5 T, K 491 3 Ay TR M) ML PR IR AP IR . S2ie 45 A

440 EWA. AT SR RILAELL, Bhl IR, B ARG B D R R I R ) v PR IR

Ja PRI MRE L . B R AT 5 3 el b Lk HMLAE B 2 SRR 38 8 TR R T, U A

@MFTMMMRKK$H@$“E%E VAT RS IR IR RS v R i A
IISE, A543 h 3 4l IMLRIRAKFIE T B D e AN I B AR S PRI IE 18, R

*%‘MR&K¥WFT%ﬁﬁWumWL W5 1 PR R I T 2 5 5008 E RS 1 2

. MPRIR/KTF> 500 pmol/L 4. W& UIMHEEZ —

LTI 5 v PR TR L % A o 3 ) e 11 5% KA “@m i PRI MLAE s 1 TR % A

m@%ﬁFTM&EﬂWMRMK¥ﬁ%m kI

B 2 59y e R 5 d0i:10.3969/j.issn.1673-8225.2010.05.040

_u%‘—ﬁéﬁﬁk: R AT I Pk 3 v R IR LA 6 T2 RE1T SCIRBRIRES: A

RN 34.2%, LPEBH N 37.7%; B L4 1673-8225(2010)05-00923-05

530 d B IhBe R IR, Tk B R Akviien, WE4ERE, SR, IS0, BRME,

T I AE B %l 36.2%, Mk B E Y AR Ill%*ﬁ*ﬁj:r—]ﬁ{@mlﬁgﬁ*ﬁﬁEUI‘Z@

22.0%, SHHEMLERY LG ERE OO R LRI T

N . R e [O].F AR TR S IRKFESE, 2010,

o 2 B3 B B A i PR R ILAE R 2 1y 14(5):923-927.

%31@@%(? < 00% %ﬁ,ﬁ%}%#ﬂﬁ;ﬁl [http://www.crter.org http://cn.zglckf.com]

PRIGKCPE i PRI (P < 0.01). B 3 (Edited by Ji H\Wang L)

AR, o REL I 0L PR I 7K 1 o) 6 2 e 9 L

AP R E (P > 0.05), {HAH G iR

PR KT R S0 v 2 5 38 S L UL 7K S 3

@272;2‘ ISSN 1673-8225 CN 21-1539/R 2010 #MEACIT (1//AHIH TFHIF GIRKIEL) Jedtt iy

2010 FREREMRIBHFELRS

1}(: ZKHJ'_%"*%B

AR

BEHAMRE

F—REFFSERFRASETE EEARAE T SHFTET: 2B A H& | www.crter.org/sites/MainSite/Detail.aspx?StructlD=69416

E A% ZAE R LR F RRE—AZHF 6, RIk g REkeF LA

T2k BeTR, Wit %ok,

FEARFABELESRFH—BEEAFARI RVHAFBMLEIZRA | www.crter.org/sites/MainSite/Detail.aspx?StructiD=88795

RANE R IAF G FABEARME A BRI T 6, FPEA DA 09 0137 At
ol E ), FBTESHMAE, HH LA, RERE £ R R RATK

GARAT A, RAEE KA.

2010 # 65 EEHMEH 2 EHRTFREERARFER, MR ELAR | www.crter.org/sites/MainSite/Detail.aspx?StructiD=88803
ME

ARFAIRREFEY, HF R ZOERN

Rk, KARARLR.

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH 927




